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(57) Abstract: A non-aqueous electrolytic secondary 
battery provided with a positive electrode, a negative 
electrode and a non-aqueous electrolyte, wherein the 
positive electrode contains sulfur, and the non-aqueous 
electrolyte contains room-temperature-molten salt 
having a melting point of up to 60 °C. 
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cf 3 ) jfcijf^ASsiip^f, *©ss#*«**tbTffiffli/, ^naxn-iz 
^xwu ±f3©*M#iJ i ©i£i>-fe;p©±J-&£PWcbT, ^iS#«6 ©iaifc-fc;u£ 

J£S 1 1 ©ft&jtSEfgffl* 1-4. 7V (vs. Li/Li') , *ffij6SEa!fE* 
1. OmV/sCU, tiil 3tMt§jEil l©lOi0tti:T*fe5 2. 3V 
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(vs. Li/Li ( ) ^ei%^^]^Stfci> mtHfateM&Z&ZlBtft 

©^m^it 1 2 mt*bfc 0 

S . Li/Li 1 ) mTT?«7c««E)&««n*ft»» ^r^^^ji7c*nTv^t#x.e> 

n^> 0 gMt;fr|ft's©j£*fc*5V>Ttt, »4V (vs. Li/Li 1 ) ttififc 

gjttfil V (vs. Li/Li') *T?ifc«*fT-3fc«, 3te«««E0. 1 3mA 
/cm 2 T;fe*i&lt*&4. 5 V (vs. Li/LiM *T?*«*ff^T, M 

©&*#«afSl5&«#?j3 6 6mAh/gtfeO, Sfi^S^Ig© 167 5mAh/g 
ck D{£< ft^T^fc^. -KfcjE«6fcfflVi&nTVi5 L i C o 0 2 \Zit^ t« & 
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mmm 7 ) 

>t-^A-2, 2, 2-h'J7MP-N- (hU7Wn^?KW-^) 
7 th7SF (C 2 H 5 ) 3 N + (CH 3 ) (CF 3 CO) N ~ (S0 2 CF 3 ) fc, U 
m StbTLiN (CF 3 S0 2 ) 2 £0. 5mo l/ICHttftS^C* 

0*ttSfe*ttHSl~4. 7V (vs. L i/L i + ) , fifiMlS^l. OmV 
/sfcb, #!S*1 3fc*#-T*IE*l l©*JJ«©«ttTr*S3. OV(vs. Li/ 

Li + ) *»&*7G#fflfc£*3-&fc*, K^i^iic*SE$*a«^*3-u-f ^;pfr 

£©^JII, ^«603 7©ltt§Hz;i/©«^ «7C^lSl^©^3*Efc:*^"r, «U2. 3 V 
(vs. Li/Li + ) ^T^Stc*^^*^ ^tf>^«7n*nT^5fct^ 
^^[^©^SrK&^Tte, #S3. 8V(vs. Li/Li + )# 

^mmi oum^)v\z^x, t&mmmo. i3mA/cm 2 T«ii 

ftl. 0V(vs. Li/Li + ) StM^Tofci, 3feMfl£0. 13mA/c 
m 2 -e^«^lh*fe3. 5V (vs. Li/Li + ) £T?2fe*4fT^T, ffl*fl©:fe;fc 

1 g &fc9©&M«£©W»*S««#lit&*tlMaT» 3fe«l$fc:i5W-S«'tt£'r 

^-r> 1 g&fcg©#Sffia£©M^*^^**^* 5 k**" Tf ^ L ' fco 
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yy^E-ry^.^x ( h U 7 )V3rU *^)V7.)V*~)V) -f 5 H (CH 3 ) 3 N + (C 
6 H 13 ) N- (S0 2 CF 3 ) 2 ^> Uf^lilTL i N (CF 3 S0 2 ) 2 £0. 
5mo i/l©««fcJ&:*J:"5k:»***fc«>©*fflVifc. ftlH^C^^TH 

.CD*&jMa&ffl£l~4. 7V (vs. Li/Li + ) , «<fc*6SEiS*&l. OmV 
/s Cb, #111 3fc*frSIE«l 1 ©4D»©*fiTr*« 2. 8 (vs. Li/L 

^;i/fc*5frS1M*U vV^frfy* MJ*-&W5£t^ ^©Sf*H 6 0 

(vs. Li/Li + ) «TT«7C«SiEJ&««En$&8e>> "T a-#**i»7c£nTV>S 

SW^OiSt*^Ttt« « 2 - 6V(vs. Li/Li + )# 

ifi fcffi-fk tf- ^ a* u , ci ©*ffi#i£ 1 43 t ±ih © «fc 3 fcM7c £ nfc^f £ # 

{4 1. 0V(vs. L i/L i + ) STfttStf^fcfi, Mi^O. 13mA/c 
m 2 T-?E«*lih«fe3. 5V(vs. L i /L i + ) * X5fe« &fr o T , WM <D%1tL 
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(HlM 9 ) 

Cl/Tj iiiu W3 0^6^*^tm ^«siani5 0kg/c 

©«fe^S^ffl*l~3. 7V (vs. L i/L i + ) , OmV 
/stU #flgffil 3fc**f-SIE«l l©D»©iM§2. 3V(vs. Li/ 
Li + ) A>6«7G*lftfc3fe«S-&fc«, |R^lftK:«*"a:**^*3 1J-f 9 

*u-r^;ufc*w-*t)-f ^'J mj-*«£i^ ^©^m^iei 

8 0fcS-bfe = 

(v s. l i/L i + ) aTT?*5c««E*«iKn»«>, iwiTcsnrnst^ 

6na. Sfc. «fc;frffl^©£5fcfc*V>-Cfcl, ^>2. 8 V (v s. L i/L i + ) # 

jg ic if - ^ l , :ottt#ie *5 vj t ±12© £ 5 £«7c $ ntz.mY.mifi 

*««9 0tt*t;H:*^t, MMflEO. 1 3mA/cm 2 l!t«Mi 
{fcl. 0V(vs. Li/Li + ) STM^T^fc^ ^StiO. l3mA/c 
m 2 X ^nm±m&2. 7 V (vs. Li/Li + ) *T?3fe«*fx^T, M©« 

m^tt*^ ^©ig^srmi gm^Lfeo ti^i^ttstttMi 

1 g cfcfc 0 ©#*^JSi:©Mf^S^T5 : E«ite*l^*^"C ! ^Lfco 

d©^M9©^^-t^^*3^ T ^^ MWtnSftilgfefcf 
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(HUttfil l 0 ) 

(CH.) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 * 5 0 bfe %> 

©K, Umtt^LiN (CF 3 S0 2 ) 2 $0. 5mol/10«St&4 

1 ©«<&;£SE*BB£ 1 • 0~3. OV (vs. Li/Li + ) , m&MM* 1 • 
0mV /sl;U «1 3fc*rr*IE«l l©DI©lfiT^2. 4V (vs. 

Li/Li + ) ^^MTc^^zM^^fcm. WtfcjjfoKifc&ts&z&ft&aV'i 9 

§20 mtc^bfeo 

v (vs. Li/Li + ) aTT«7c*»3&«*n*ft«e>, ^f7*»i5c$nTv^t* 

i^tll). Sfc, mte#P^©£S:«V>T«, »2. 6V(vs. L i /L i + ) 
ttifi iitft fcf - * t, > £ © *&ttiS * V> T ±BB © «fc 3 K«7n $ nfc -f * 

£ffim 0 ©Klft-fe;i/K:*ViT, ft«««E0. 1 3mA/cm 2 T?ftl«i 
0V (vs. Li/Li + ) STfiSlTofci> 3feS««E0. 13mA/ 
cm 2 T«Mi3. 0 V (vs. L i/L i + ) *T^«SfT-D T, «0«8©^ 



WO 03/054986 PCT/JP02/13405 

23 

0 cD$f®§*^Jg/^2 2 3 OmAh/gT*^ — jRfciESfcffl V» StlTHS L i 
CoO,fcJt^*t*fc«#**ft*«*b<*<J&:oTV»*:. S6t, 1, 3-5>* 

;|/) -f5H (CH a ) 3 N + (C 3 H 7 ) N~ (S0 2 CF 3 ) 2 t £ig<&?- * C t «fc 
0, TIB©Jfctfc«3 fc^i"J:5fc> #7K«**©»«iUT, 1, 
>*#3£TfflVifc»^-tit^T, $J2. OV (vs. Li/Li + ) ^±-e©fe*fc 

tf;i/T> ; e-^A • t£7> (h'J7Mn/^XW-;H -< 5 K (CH 3 ) 3 N + 
(C 3 H 7 ) N" (S0 2 CF 3 ) 2 &%.m-Vm^tt&&lZ}t'<T 

mnm 1 1 ) 

(CH 3 ) 3 N + (C 3 H 7 ) N~ (S0 2 CF 3 ) 2 * 7 5 % OWl^M^ V *> 
©£, Uf^AltbTL i N (CF 3 S0 2 ) 2*0. 5mol/l 

Jl©«t5lcf^«bfc3llMi«l 1 ©KSfc-fe^^ffll^ #iS 1 3 td-JTrsiEffil 

1 ©MMtSH* 1. 0~3. 3V (vs. Li/Li + ) , mitLfe&mmz: 1 • 
OmV/sCb, #111 3ICM5II1 l©aa©tfiT'S^2. 4V (vs. 

Li/Li + ) ^e®7c7jtBifcMs-&fc^, K-fb^i^tjtaE^-a-slft^* 3it-r * 

H2 2 m^^L7c 0 

V (vs. Li/Li + ) T-M7Ct°-^^^tlT*3 0 , -f *ViflM7Ci£ tlT^S <t# 
*.&n*. Sfc, Kfc^ft^O^jEKl^Ttt, $5 2. 4V (vs. Li/Li + ) 
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mi. 5V (vs. Li/Li + ) ttififc*7Gi;-*##*EU »^^!Rl^©*3tEK: 
*5V>T, »2. 4V (vs. Li/Li + ) #fitSftk"-^^ftt> -i^^ifi^S 

»#<ll lOltSWH^^T, ttlflitO. 1 3mA/cm 2 Tftltt 
0V(vs. L i /L i + ) &-£tm%l7 3k*M 0 . 13mA/ 

cm 2 T3fc«ltltfe3. 0 V (vs. L i /L i + ) ST^t^foT, I0«©:fe 
#«#tt*H^ *Oift**2 3Ht*^fc. jfc*P# £ *5ttS 

0 Oti§ig^ ! 2 2 9 lmAh/gT*0. — KtiE«fcffl ^ tlTV^S L i 
C o 0 2 {ctt-<^ jfe«JS*M*«#b<S<^:oTVifc. £<£>fc> 1, 3 - v 

^SF (CH 3 ) 3 N + (c 3 h 7 ) n- (so 2 cf 3 ) 2 i§iWi:tc 

±9, rm<DkmM3 cstckai- tux, 1, 

7>£^&T?JBV>fc»<&fcJ*'<T, »2. 0V (vs. Li/Li + ) R±"POftt 

D tf^T^-^ A • tiX (h'J7;i/tn^?MM-^) -f 5 F (CH 3 ) 3 
N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 ^#&Tffl^7ttl^tJ:b^Tt)^«^a^J^ 
< is. ilt. 
(Jt««3) 

LTLiN (CF 3 S0 2 ) 2 *0. 5mo 1/1 ©i*tft*±5t#*S*fct' 

cio.fc^fcfpfibfcftttftiaottft-fe^^ffl^^ till 3fc*rr*iEtti 1 
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0D«tt3taE«BB*l. 0-3. 0V (vs. Li/Li + ) , 1 - 0 

mV/stU 3CMtSIEl 1 1 ©M©1TO§2. 2 V (vs. 

l i/L i + ) *>s*7c:frfflK:jfe*3i*fc*» *<k;&iate£S3i§:s»fe£3iM* 

fil 2 4Kilfc. 

(vs. L i/L i + ) #ifiTjS7Cfc°-^^n, »1 . 2 V (vs. Li/Li 
S. m-fb^[Rl^©^Sfc*5ViT«> f^2. 6V (vs. L i /L i +) TOfc 

tt'fb tf - if l , £ ®*&ttifi k: as v>t±ib© «t -5 khstg $ nfc :* * a««fb 

ttl. OV (v s. L i/L i + ) STTKMfxofcfc, *5**ift0. 13mA/c 
m 2 ^^«^ih«S3. OV (vs. Li/Li + ) StM^^T, WJBO^ifc 

Ot«*I«H*«1 6 7 7 mAh/gtP, -ftfciEltfflU&nt^SLi 

V (vs. Li/Li + ) ttVit>©fcfeoT^fc. 

JhtB©£ifcm ORtf*JS0»li lK*tJ:5l:, h'J^^aWV 
^- ^7 A • t:7> ( h'J y )V^U ^^-)V7,)Vt^=-)V) -fSF (CH 3 ) 3 N+ (C 3 H 
7 ) N- (S0 2 CF 3 ) ,tl, 3-^V7>ail^t5t, hU^^^y 
Ptf;UT> ; t-^A • (hU7^tD^^Jl/XJl'*-;l') -f5F (CH 3 ) 3 

n + (c 3 h 7 ) n- (so 2 cf 3 ) 2 ^m&^mmt^m^\zbt^x, 
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Ml lRtfJfcttfll 3 iEttfc-i'^-f *fflVifc»^, ft«fc*W-*#S2 V 

(vs. Li/Li + ) &±©ifc*£fi8ft£tt&^ s ^ hU ^^^7°Pt°^T> 
^-"^A • bfX (hU7Mn^?;WW^) -f 5 H (CH 3 ) 3 N + (C 3 H 
7 ) N" (S0 2 CF 3 ) 8 *1. S-^y^^ffi^MiOt), MJ^? 

;i/^p tf;i/T> : &-^A • tr* (h'J7Mn^f;^;p^-;i') -f 5 H (ch 

,) 3 N + (C 3 H 7 ) N" (S0 2 CF 3 ) 2 <fcl, 3-WV?>tmS*T 

1. 3-^77^0. 1#*X~9 9. 9fr*t%© 
»£b<«0. 1#*X-5 0#:«X©«B8 4 S5K»SKttO. Iff 
^%~2 5#i%©Iffll^^i5i:t§. 
(SHJffi#!l 1 2 ) 

(CH,) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 $ 5 0M%Oll^^bfc* 
©CUffAitbTL i N (CF 3 S0 2 ) 2 £0. 5 mo 1 / 1 Ojft«t*5<t 

l©«ffijt3C«BH*l. 0-3. OV (vs. L i/L i + ) , 

OmV/s fcU 3»t5iEil 1 5 V (vs. 

l i/L i + ) a^«7c;frfic££s-&fc^ »{b^KiMS-a:*»^*3iJ-f ^ 

H 2 6 dlfc^Lfco 

£©ftSm, £tt09 1 2 ©tt»-fe;KO»-&, *7C*lRl^©^aEK:*VsT, #92. 0 
V (vs. L i/L i + ) t 1. 5 V (vs. L i /L i + ) T'Stg fc°- ? ^flt 

#9 2. 2V (vs. Li/Li + ) d©«ffiK±Ki*ViT± 
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sfc, mmmi 2(oum^)v\z^x, mmmmo. i3mA/cm 2 twi 

0V(vs. Li/Li + ) *Tr*«*fT-=»fc«, 3fe*««E0. 13 mA/ 
cm 2 T^MSt3. 0V (vs. Li/Li + ) *T?*«ftfroT, «J»0* 
M#tt£fl^ *®tt***2 7Hfc5Sbfc. Jfc««ffc*^S«ttt-f^ 
£ l g &7cD©^«Mi©P#£^^lM*^T\ **«Pfc^W-*«ttt 

DOSt«lWH79 mAh/gt^D. -«CIEffi Cffl V> StlTV^ L 

;10 -fSF (CH 3 ) 3 N + (C 3 H 7 ) N-(S0 2 CF 3 ) a fc*fi^ Ufet>©*ffl 
FD77>$¥M^fclpf-^T, *5j2. OV (vs. Li/Li + ) 

^;i/7°a t°;PT>^-->A • tfx (h'J7;i/ta^?^M-^) -f s H (CH 

3 ) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 8 *Wffl^fc*^t^Tt>ftt*t 
(HM 1 3 ) 

(CH,) 3 N + (C 3 H 7 ) N" (S0 2 CF 3 ) 2 £ 7 5 ©flJ^rT^^ b fc *> 

©fc, Uf7AltlTLiN (CF 3 S0 2 ) * 0 . 5 m o 1 / 1 ©*KCfcS 
iSfcfctfS-tirfc'bCSfflVafc. ^na^tt. ±IS©^«J1 ©tt*-fe;i/©**£ 

co«i:5fc^«bfc*i5«i 3©t*»-fe;u*^fflb> Mil 3fc*rrsiEffii i 

©S&j£*l&ffl£ 1. 0-3. OV (vs. Li/Li + ) , H&tMM * 1 ■ 0 
m V/stU #ii 1 3 K*tt5iEi 1 1 0«J«©tfif*5 2 . 6 V (vs. 
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Li/Li + ) *>s»7c:*fifc£*3tffc** m«p^M£«##£3iM ? 

-(Dgf, HlWJl 3©^^©!^, M7G^lRl^®*Sfc*3ViT, #92. 4 
V (vs. Li/Li + ) £tTT?«7C««^«tl, -f ^-^«*«7cSnTVJ«t#*.S 

n-&o tt-fb*si^©3fe*fc*^^^ 5V (vs - Li/Li+) Wjfi 
sns <t#x. e>n&= 

Sfc, «il3 0DStitiH^^X- fe**^0. 1 3 mA/ cm 2 -Xrtmm± 
MSL1. 0V (vs. Li/Li + ) *Tf4Sc**frofc^, *S«^0- 13mA/ 
cm 2 T-3t*^±«^3. 0 V (vs. L i /L i + ) STWffoT, *J*©2i 
M#Mf^> ^Mi2 9|fcSlfc. fc*5> 4i[*W?fc*W*«ffii:< 

* i g*fco©#a«*t©w^*^-rife«ttis*^ii^. sternum* 

-T^-^i gfefeD ©igs&gE £©B8Gfc£^tife«$*£*flfc*$''e^i-<' fe- 
ll ©agJH, i©^i3 0W»t;n:«^Ttt, an^tts-ftcig^ 

t)0fti*I«*^1 5 4 7 mAh/gf*0, -KCiESKlfflVa&nTViSL 
lCoO l tJt^tKi*l**« { *l'<*<*' T, ' lfc ' fh9kF 

;p) (CH 3 ) 3 N + (C 3 H 7 ) N _ (S0 2 CF 3 ) 2 t «Hr $ © & 

fflViSH«i:C«fcO, TflB©J*tfc09 4 fc^-T-tS #*«#«©***£ T" h 

7tHD77>Wrffl^rc«^C^-C, *52. 0V (vs. Li/Li + ) K 

(CH 3 ) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 V>fc»^ tt^T « 
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TLiN (CF 3 S0 2 ) 2 £0. 5mol/l ©IS Iz £ J; 5 KigfllS ittc t> © 

±fB©^JE^ l ©Mifc-fe^w^iiimiK: IT, ifc&0U4 

m&M^m&l. 0~3. OV (vs. Li/Li + ) , SfejMSSjg £ 1 . Om 

v/sku #m 1 3 izM-t^mm i i o%jm<Dn&-T:fcz> 2 . 3v (vs. l 
i/Li + ) ^ss^ftfc^s-tifc^ m^^isit^s$i±sii^*3-y--r^;i/ 

3 0 Hfc^L-fc. 

£©f£JI, tbKf!l4 © IS ;[/©*§-&, jl7C^|nI^©^Sfc43^T, J0 1 . 6 V 
(vs. Li/Li + ) #ifiTM7uH-^*StU ^1. 2V (vs. Li/ 

L i + ) ^TT^it&M^ii^^nx&D, -f t^^l%^nTV^ &© <t#^ 
6tX5o ^{^[^©^fC&l^Xtt, #9 2. 5V (vs. Li/Li + ) # 

Sfc, iti£#!J4 ©BitSfc-fe^te^^X, 4fcM«E0. 1 3 mA/c m 2 XM^lh* 
fel. OV (vs. L i/L i + ) STMSfT-pfct, 3tflS0. 13mA/c 
m 2 ls%mm±m& 3 . 3 V (vs. Li/Li + ) £ T^m^ff-^ X, M©3t;fe 

to^^i3 isfcsbfc, ^WBt^^tt^sfict-f ^-^ 
i gd&fco©^Mjg<t©iii{££^«Mit*iii£x\ 3tnmiz&if%m&t'( 

*V 1 g^feO©§*^iti:©IW^*^-r3 ! 5«fillt^MT ! ^L-fe„ 

ei©ig*, u©M«4 ©iSK-fe;i/t*5^TH, Mtfett^^ 1 g&feD 

1 0 6 5 mAh/gTSD> — & fclEfil fcffl H 6 flX U § L i 
C o O l fcifc'<5 titflfg^f b< EK fe-pTUfc^ SS[««ffitt«ai. 2 
V (vs. Li/Li + ) fcteUfcOfcteoTUfc. 

sfc, ±E©*j»m 2s.r/^ss#!ii 3{c^-r=t5(c h'j^?ji/7°pt"^7> 

t^^A- t'X ( h U 7 )V*U *^)V7,)V*=-)V) -f 5 H (CH 3 ) 3 N + (C 3 H 
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7 ) N~ (so 2 cf 3 ) 2 tfh7tFn77>t^^t^t> VV*7)V7u 
h!;PT> ; &n-i7A • t:X (bU7Mn^fJWJ!/*-;W -f 5 H (CH 3 ) 3 N + 
(C 3 H 7 ) N- (S0 2 CF 3 ) 2 *3¥-®.X*mm?Z>®&\Zft'<T. ft*m»®.<D®i 

s. Li/Li + ) W±0D2a«#ft*«*tt^t-St, hU^^^Ok^7>tr 
<^7A • f:X (h'J7JPta^WMr;|/) (CH 3 ) 3 N + (C 3 H 7 ) N 

" (SO z CF 3 ) 2 ffh7tFD77>^itffll^±D%, HJ^f^D 
tf;i/7 >=E-V1± • t:X (hU7MD^WiI/«) -1* 5 H (CH 3 ) 3 N + 
(C 3 H 7 ) N" (S0 2 CF 3 ) ,tfb5tHD77>t*jB^StTfflV»8i:i 

<«0. l#i%~5 0#«%©il. $6tff*t<!iO. 1#:«%~25{* 

ffi % © ffl & 5 =fc ^ & O 
(SlJfi^J 1 4 ) 

h U /f^7D fc^T >^E-«>A • bfx (hU7JPtn^7 c ^Jl'») 
<5K (CH 3 ) 3 N + (C 3 H 7 ) N" (S0 2 CF 3 ) 2 §5 0#«%©^T^ 
b7cfc<DK, 'Jf7AStbTLiN (CF 3 SO z ) 2 *0. 5mol/l <2$SS 

1 ©ftteMIgM 1. 0-3. 0V (vs. Li/Li + ) , 1 - 

OmV/sCl,. #S8il3tWt5iEil l®ffl«lCifi^5 2. 8V (vs. 
Li/Li + ) ^6M7577[S]fc^S$i±fe^, mft77lS]t^S$itS#^&3^-r^ 
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V (vs. Li/Li + ) TM75tf-^5jmT43D, < #-**t«7c3*T.TV>3fc* 
X&n§. £fc> Kfls^I^^O**fc:*ViTtt, «SJ2. 2V(vs. Li/Li + ) 

flfel. 0V(vs. Li/Li + ) STftiSfT^fc^ *«1S0. 13mA/ 
cm 2 T«Jtifi3. OV (vs. L i /L i + ) S^l^ot, *08H©:fe 

DCD*«M«fll3&«l 9 1 9mAh/gT*^ -ftfciElIfcfll ^ S*lTV>£ L i 
CoO l tJt^Stft*«i«K^*K^< fe ^ T, ' >fc ' ^SK:. 1. 2-v>* 

*x;lO -f$F (CH 3 ) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 £?11ir L fc © 
Sffl^SCttiD, TIB©tt:ISE«l5 fciti^i- #7j<iiM©«<t bT 1 , 
2 -5?^ h^'>X^>*#a&TfflVifc«-&tett:^T, 151- 5 V (vs. Li/L 
i + ) KJ:T«)ftlfc*ft 5M««**:*:*< * *fc±IB(D^Ji^!l 1 T-*T=k 

^fSF (CH 3 ) 3 N + (C 3 H 7 ) N" (S0 2 CF 3 ) 2 Sr^^ffl Vifc*^fclt^ 
(^JE^J 1 5 ) 

^5H (CH.) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 ^7 5{*i%©i^g^ 

UfcfcODfc, Uf^AStlTLiN (CF 3 S0 2 ) 2 £0. 5 mo 1/ 1 ©»K 
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l©«ffijfe3tttBB*l. 0-3. 3V (vs. Li/Li + ) , *<fcj£S»«* 1 • 
OmV/s fcU flil 3 teSfTSIEffil 1 OSJ«B©*^T?*S 2. 4 V (vs. 
Li/Li + ) ^6*7c*^t***ii-fc«, |*4T5:£lfcfc£*Si**»fPS31M* 
MTV*. #iM PMZ&tf&V-f hU— *W^L/> ^-©&£** 

v (vs. Li/Li + ) KT"r*7c««E^«En, < *-?a*«7GS*rrv>3£**5 

n-5o Sfc, BfeflS*I^I^©«^*ViT«> ^32. 5V (vs. Li/Li + ) ttffi 

flffil. OV (vs. Li/Li + ) *-C*«*fro*:«, ^S«««£0. 13mA/ 
cm 2 T^litlt3. 0V(vs. L i /L i + ) ST3S«SffoT, SHB©3fe 
feit#tt£ftl^ tO**6JB3 5HC*tft. fciJ. ftWtfeW-4«ffit^f ^* 

£©^, d©*JSMl 5©^-fe;uc*3^"c«, IK^W-f^lg^fe 
DCMtiWl 6 3 6 mAh/gf*D. — IK tiEfli Vi 6 tiT ^ & L 
i C o0 2 Ctt^££ft*#fiM^^<^<^ T ^ fe ° ££>fc, 1, 2-V 

,l,*x;b) <3P (CH,) 3 N + (C 3 H 7 ) N" (S0 2 CF 3 ) 2 t L fc t> 

ODSfflV^- tfcckO, TIB©it^^J 5 fc^-Tcta fc, UT1, 
2 -5?^ h^^X^>**fflT?fflV»ifc»'S'ttfc^T, 5 V (vs. Li/L 

i + ) &±T©jfc*fcfcttS£M£#*^<fr^ i:fc±fE©»0<J 1 T-^-Tcfc 
3C , MJ^^PW^-f^'^ (h'J7JWn^w;^W 
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-fSF (CH 3 ) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 8 &#»T?m>fc»#lCjfc'* 

<ifc*fe0ij 5 ) 

StLTLiN (CF 3 S0 2 ) 2 £0. 5 mo 1/1 ©»ate&:S«fc3 fc**F3 

©m-feitS^H* 1 • 0 ~ 3 . 0 V (vs. Li/Li + ) , ^4^S5tS& 1 . 0 
mV/s Hb, #Ii 1 3 t*f-T*iEft 1 1 0«J»i©*'fa:*Xf*S 2 . 4 V ( v s . 
Li/Li + ) *»6«7C*iafc3fe3fc**fc«, ttffc^fafc^SSli-SilfeSS'tM* 

H 3 6 0liibL 

Jfc&0»J 5 OMIt^Ol^, «5c*lRl^©3£*K:*ViT, »1. 8 V 
(vs. Li/Li + ) ftifiT«7Glf-f tfStU mi. 2V (vs. Li/ 

L i + ) &TT*#fcS^«^#WlT*3D, -ftf^aiTcSnTWSfeCttA 
6tl-5o Sfc, |Kfl:^^CD3fe3fcfc*V>Ttt, *$J2. 5V (vs. Li/Li + ) # 

tb«M5 ©Klft-fe;Pfc*5ViT. ftftiO. 13mA/cm 2 7?ttilht 
ttl. OV (vs. Li/Li + ) M$C*£ff -ofctfe, 13mA/c 
m 2 T-^E«^±'«fe3. OV (vs. L i'/L i + ) £T?3fc*£?TO T, lOWoM 
«#'I4£P)^ *0i*4»3 7BCStfc. 45, £43 ^ 

Offil§l^Jt* ! 19 2 1 mAh/gti&D, — ^fClEffifcffl H 6ftT^5 L i 
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ttlC*ViT»l. 5 V (vs. Li/Li + ) K±0tigJttt'J^ < > *a&#0*fc 
M&«#?J1. 2V (vs. Li/Li + ) tft^feOC&oTVJfc. 

^E-^A • H7. (h'J7MD^fiWJW-^) "f 5 F (CH S ) 3 N + (C 3 H 
7 ) N- (S0 2 CF 3 ) 2 tl, 2-^h^>t^t5L hu^g 1 

3 ) 3 N + (C 3 H 7 ) N" (S0 2 CF 3 ) ^^TftltS^fctt^t, #*« 

1. 5V(vs. Li/Li + ) £t±Oftt§i«S*W5t. HJ^Wd 
fcf^T^n^A • tfX (h>j7Mn^W**^) (CH 3 ) 3 N + 

(C 3 H 7 ) N- (S0 2 CF 3 ) 2 ^1, 2-3?*h**>X*>**ffiTrfflV>S«fc0 
fe, hU ^^yatf;i/T>^:- , 7A • t:X (h'J7il'ta^fiWM^l') -f 
SF (CH 3 ) 3 N + (C 3 H 7 ) N~ (S0 2 CF 3 ) 2 L1, 2 -i? * b*^* > 



-99. 9M%©I£B, $?£b<te0. l#i%~5 0#i%©» S 6 fc» 
(^ffi^iJ 1 6 ) 

tn/fi^i^-iW <5H (CH 3 ) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 £ 
8 0#i%Oi^T'g^lfc%O(I, Uf7MttTL i N (CF 3 S0 2 ) 2 * 

0. 5mo 1 / 1 o»mtas«k5K:»iis*fct)0*fli'' > fc- *-nEav«* ±13 

1 ©mftMffifflS 1 • 0~3. 0V (vs. Li/Li + ) , 1 • 
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0mV /stu mmi sizttT&iEmi i®*o88©*#t?&*>2. sv (vs. 
l i/L i + ) ^6aB7G*iftfc*SES-a:fca, ftfc^flfcsfeafcs****^* 

H 3 8 BfcS^Ufc. 

V (vs. Li/Li + ) #3fiT?«5cfc!-*#«nT*5 0, -f t^^iTcsntw* 
tfc, ^b^l^^©^SK*3^T«, 192. 4V(vs. Li/L 

#6*1, -f^»2V (vs. Li/Li + ) MiST?^i»WKlE*'r*;ii:*«to^ 

^-^7°Plf^T>^- r >A • IfX (hU7Wo/fJl/XJk») <5H (CH 
,) 3 N + (C 3 H 7 ) N" (S0 2 C F 3 ) 8 £*fi*S«fc*&oTtt, h U ^ 

0. 1#|%~99. 9#lXO«H> ^b<S50#l%~99. 9{«%© 
IBS. j;0ffSb<S8 0«%~9 9. 9#*!«©iBfcftSJ:5tt5. 
(M#!) 1 7 ) 

(fU7MD^W^») <SH (CH,) 3 N + (C 3 H 7 ) N- (S0 2 
CF,) ^SO^^OlWtfc^l- Uf^AltbTLiN (CF 3 
S0 2 ) 2 £0. 5 mo l/lOlgl;6U5rti$tfcfe0$l^fc. **l 

i©«-K5fes«ia*i- o~3. ov (vs. Li/Li + ) , mitLTk&mm* i ■ 
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OmV/s \ZV, #M1 3fcM-T^IESl l<D®M<Dm&X*&Z>2. 7 V (vs. 

L i/Li + ) ^e.S7c*^t*3iE^-fr^ mte^K£S$^^* 3 ^* 

13 9 HfcSl'fc. 

V (vs. Li/Li + ) #ffiT3l7Ct°-^MtlT*5D> -f^^*««7cSnTVi* 
t#^6tl^>o »^l^©iSl^^tH m2. 5V (vs. Li/L 

i + ) #iST?*-ft:t:-^5a«anT*D, ^©«&#jS^*5^t±ibcdj:-5 t«5c* 
#en, -ft«2v (vs. Li/Li + ) wjETRTiiiWKiR^-rs-t***)^ 

ECT?, ±BB©«fc5fcl. 3-mV5>t, 1, 2-5*;* h**>X*>i, 
(CH 3 ) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 2 t^S^I:^^Ttt, h 
1«%~9 9. 9{£«%©$SEK lfSl<tt5 0fff%~9 9. 9 # 
(MfliJ 1 8 ) 

D7 7>ti, 2 -5>* h + yx^>tb U pWl^a fcf;i/T • 
(hU7Mn^f^Jk») -f5H (CH 3 ) 3 N + (C 3 H 7 ) N- (S0 2 
CF 3 ) 2 t%6. 7:6. 7:6. 7:8 OOMM^bfcfeOt- U ^ 
AJttbTL i N (CF 3 S0 2 ) 2 &0. 5 m o 1 / 1 ©»&fcfcS «fc "5 

l©*&j££flfeffl*l. 0-3. OV (vs. Li/Li + ) , *tt*5SE3SaE*l. 
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OmV/sfcU tiffi 1 3 KMTSIEi 1 1 ©M©«tTfe5 2 . 8 5V (v 
s. Li/Li + ) &BM7iJjfolZT£&is&1t®s mitjrfalzM&ts&ZMft&Z-V- 
-f^;HfVi, ^JWc&tt-SlM U y&i£)V9>* MJ— *W£b, 

v (vs. Li/Li + ) #5ST«7Gfcr-^^nT*sD, -ft^^is^ntv^ 

£#X.Sn£o «^W^OSfe3fcfc*^Ttt, ^J2. 5V (vs. Li/L 

i + ) ttia^'fbt:— ^#*ianT* d , ;:©«{£ ft ja ^ & <^ t _hfB © =k ? cstgs 
^ en, -rtc/^8 2v (vs. l i/L i + ) ttfe^mMizsxfoTzz-ttftDfr 

CCT?, ±E©J:5C1. 3-^V7>t> fh7tFD77>t. 1. 2 
?-)\,K)\,*-)V) <5H (CH 3 ) 3 N + (C 3 H 7 ) N- (S0 2 CF 3 ) 

^XW^W^SHOIJ^O. l#i%~9 9. 9*M*K©ttB, £?£b<te 
50#t%~99. 9#:**%©«gB> «fc 0 » * b < \$ 8 0 % ~ 9 9 . 9#ftl% 

(^jfifli 1 9 ) 

9 fc*V*Ttt, bT, 1. 3-W;5>*5 0#iX, 

;U) (C 2 H 5 ) (C 3 H 3 N 2 ) + (CH 3 ) N ~ (S0 2 C 2 F 5 ) ^50# 

«X©«-&T«^bfct>Ofc, UfC/AliUTLiN (CF 3 S0 2 ) 2 £0. 5 

mo i / i oistftsii fc»#s-&fct>©ftfflv»fc. ^n^^n ±fB©« 

«l©tt*-fe;UfiD»'&i:RI«K:bT, H»J 1 9 ©tt*-fe;P£fls» bfc. 

c:©«t5K:fP«bfc3llJfi« 1 9 ©Klfe-fe^fc&ffl b, #J!ltt 1 3 fd^T^lES 1 
1 ©m&M^ffl* I- 0 — 3. OV (vs. Li/Li + ) , Mit^^MM £ 1 • 
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OmV/sfcU #iI13(^t§IEll 10UPltT^2. 3V (vs. 

Li/Li + ) 5&>6*7c:£flfc££3-frfc^ m^^C^S$^SJ*^*31t-1'^ 

£©*g^ **«19©tt»t^Oi^ «7G*|ft^©^3EK:*ViT, »1. 8 
V (VS. Li/Li + ) f5fiSfc«7Gt-f *»an, ^^^iTCStlTV^iti 

6n-5o Blft*^©3£3lEfc*V»Ttt» $J 2 • 7 V (vs. L i /L i + ) # 

Hftl. 0 V (v s . L i /L i + ) STStlSffofc^ ^M^O. 13 mA/ 
cm 2 T56«^itmfe3. 0V(vs. L i /L i + ) £T;fe«*frt>T, *J«8©;fe 

r> ! g ?) ©WigSiCil^ jfESBtC^^^mtei: 
«f itV 1 g $>fcD ©#fi^^£©llll££*t-^®lM£$^>i~^ I -^° 

^V5>t l - x?;i/- 3 - ^?MS^/U • tf* (^>^7WnifJl' 

-f5F (C 2 H 5 ) (C 3 H 3 N 2 ) + (CH 8 ) N- (S0 2 C 2 F 5 ) 2 

OV (vs. Li/Li + ) K±T?©ft«t*»S****^* < fto fc. 
LfrU, ±BO**«10. 1 1 ©fe©ttt<§i. ifcMJI*Ktt'J^<* 

(*J60»J 2 0 ) 

HM2 0 fC&V>T^ **t#«tl/t, lfl/>A-^*-ht^W 
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bTf h^^^;l/7> ; &-^A • =T h77WD#l/- h (CH 3 ) 4 N + BF 4 - 
ftlmol/1, iJ^AltUTLiPF 6 ^lmol/l ©*gfcfe5«fc5 te 

10«ffijfe3fett8B*l. 0-4. 7V (vs. Li/Li + ) , Hfc^M £ 1 . 
OmV/s H b> Mi 1 3 1 1 OlDffl©ifiTfe5 2 . 7 V (vs. 

Li/Li + ) ^6«7C*lftfcjfe3t*^fc«. ttft;£flfc«3iir*»fl s S3lM* 

fg4 3 EltC^bfeo 

v (vs. Li/Li + ) ttiaTSTctf-^smx&D, ^^^^iTcsntw* 

t^^nS. Sfc, m^[«I^©^SC45ViTK, »4. 4V (vs. Li/L 
Ht-f^gfctt^ M • jS7ctf-^^/JN$ <fct>fctf«, RlfcfcBMb -fcTnti- 
^glJh©*iJJl Wtitt 

8H>, H*j£#6 <rcRT©MMlit U^tf 
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4. 3E«t, tit. #jMW*fc***fc#*«*«-*** C:feViT * ±SB 

10. fj|^©»£ffl^83SX»^9^»C|B*Ufc*7K*«PR-^«mt*5ViT. -h 
IE©j*#X-r-^#l, 4-*^7>-l, 3-^7>, 
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fh5kH075X b7hFP77>, 7 n fcT U > * * F , 1. 

2-^l^>**^H, 1. 4-S?**U->. 1. 3, 75 

fiP7i-iH-fJK if;k7i^iH"fJK 7*W7x-JH-fik ^ 
*->X*>, 1, 2-77b^-/X^, ylf^i/'J^^^fiH-T 

lf i-5?*h*->**>, l. MJx^l/> 

«$n^M<tuiT^?) 1 iB07iy*ftsnfc*-#*- f^ 'J ? 

4>&< fc*> 1 ST* 5. 

1 1. tf3&e>f£Biil 1M1 0 3S©ftn#l*fc»*bfc#*«#S^&«i& 

12. if;fc©f&fflSiil l*tBi^fc**«»K-**» c * VlT ' ±IB©fg4 
»7>*xtf Atttf, hU^iP7af;V7>tx-7A • HZ (HJ7;Pta^ 

3=-;t,x;u*x;to -f s b\ h'J ^;^7^7> ; b-^a • ex (h u 7**- 

D/fMM-W^F, hU/WJ^7>tx^A-f7 (MJ7* 

pTp^^;px;i/*x;1/) -fSF, MJ ^^^^^x^A • « (h'J 

7Mn^HA»)^F, FU^W^7>tx7A- 2, 2, 

2 _ h ij ^jfD-N- (hU7;^0/^X;^rjI/) 7tF75F, hU 
/WJ^7>€-7A -2, 2, 2-FU7MD-N- ( MJ 7 P * 
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= 7th75 1«, hU^WoW^t-^A- 2, 2, 2 

X^T^-^A • 2 , 2, 2-hU7;ktD-N- (bU7JPtP^fiW 
T-fe h7 5 h'Jxf JMf Jl/7> : E-9A • 2, 2, 2 - HJ 7 
;|/^-o-N- (b'J7;i'tn^5 1 ;i/XW-^) 7th75H*6aR*W> 

13. IE«<h> ftlt, **««f«t*«*fc#*«*PJl — Jfc«*fc*ViT, ± 

is. jEmt> \)^^A^mm-ma-r^un^m^rcM.mt, 

-f 5 hu^f^t^?^7> : e-7A- fx (h'J7M 

tn^^^x;i/*=;i/) -fSK, fU^fJK+yjl/7> : &-7A- fx (HJ 
7JWD^7^XM = JW -fSH h'J/f Jl/Xf^7> : e-^A • 2, 2, 
2-hU7Jl/tn-N- (h'J7JWo^f : jl/X;i'») 7tb75h\ MJ 
^fJl/7UJP7>t- l 7A • 2, 2, 2-hU7Wn-N- (MJ7;Wn^ 
mM-^) 7-th75K, b y *3^7/n f^r^x^A • 2 , 2, 2 
-h'J7MP-N- (h'J7;i'to^W^*-W 7th75F, 5r h ^ 
X?^7>tX^A • 2, 2, 2-h"J7WO-N- (h'J7^tD^W 
7th75F, h'JxfJ^7^7>tX7A- 2, 2, 2 - h U 7 
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t fe 1 iT*§. 

i 7. if^©igffl^ 1 i 6 3s<znnrna> 1 3Sfciaifcbfc#7K«*pK— 

1 8. f&3fc©«H3Sl3H~SI l 7 ICfsfn^ 1 3Hte1B*bfc#7MMPK— 
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[2 0 0 2^5^ 2 7 0 (2 7. 05. 0 2 ) SHPt&ASS : WJR^*J©»*:©<6ia 

©tSHMHftU (51)] 

1. («iE«) Effii, 

2. |||*©ttiBIISlflJK:B«bfc***#K=J*:«?filc*ViT, ±B© JUS lei) 

3. (*&IE«) tt#©ttH#l*tee*bfc#*«*K— &«»fc*V>T, -bfB 
©Jl*fc«*#ttXtt^**m*JBV>TV>*. 

<DM4m.7> : E-<C7&M.tf. h U /fJ^n t°;i/T >^n«^A • If* (hU7^ 
tn/?;PXMr^) hU^^t^fJl'7> ; Er^A • fx (h'J 

U7Mn^f^W=;P) h U ^f;K+y^7>t-7A • t* X 

( h U 7;u^-n^^;i/7.;i/7jN-;i/) -f 5 F, h u ^?;nf ^7>t-7A • 2 , 

2, 2-FU7MD-N- (FU7;^n^fJl/7^*-JI/) 7t h7S F, 
F'J^f;l/7'J^7>^-7A • 2, 2, 2-FU7MO-N- (FU7JW 

□ 7-feF75F, h u ^^;p^n t°;i^T> ; e-'7A • 2 , 2, 

2-hU7;Wo-N- (FU7Mo^fJl/7JWrJl/) 7-feh75F> 7 h 
7l^7> ; &^7A- 2, 2, 2-F'J7Mn-N- ( h U 7J^n^f 
;i0 TirhTSF, h u x^jm^^t >t-7 a • 2 , 2, 2 - h u 

7;i/^"P-N- (FU7^tD^f;i'XW^) 7th75F^5IK^n5 

6. (*iE«) sf;£©iSBfii 1 ^tfamb7 t c^7j<m^M-^mm£*5v^T, ±12 
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©#*««P*©*fK£LT, HfcjftG 0tKToSji8!fiBltt#5 0#«%R±^W 

9. (*&IE&) iE*t, ft«i, #*«#*£fcttAfc##«#K-3fc«ifiK;fe 

-ens. 

10. (*tlE«) «f*©l6BB«95ifcC«bfc#7lc«#K— jfc«»k:*v»T, ± 

1 1. (*TEE«) »*©<fiiB«93?te:|B«bfc#7K«#K— Jfe«»fc*ViT, ± 
l3©feffifc^^«WX«y'f IP^1HT^§ 5 

12. (ttlEM) »*©ieH*93«K:Ba*bfc#*«*K— jfc*?fic*ViT, _h 

1 3. (1*jE«) it^©^fflSl 2«tlB«Ufc**m#R— ^Mfc^ViT, 
±|H©B4»T> ; En>^Am^\ h U ^9^;i^7°n tf;i/T>^— • t:X (hU 

-7A-2, 2, 2-hU7WD-N- (hU 7^0^^^;^-^) 
h7S F, h U *^)V7 U ;i'7> ; E-7 A • 2 , 2, 2 - h U 7^tD-N- 
(hiJ7JPto^^xjl/*r;i/) 7th75H, h'J^5 1 ;i'7nf^7> ; &- 
<7A-2, 2, 2 - h ij 7)V*U-N- (h'J7;WD^f;^M^l') 7-fe 
h75 H. 5=- h7Xf jl/7> : E-7A • 2 , 2 , 2 - h U 7 )V3rU - N- ( h 'J 
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2, 2-h'J7;Wn-N- ( h u y;P^-n^^;i/x;i/*r:;p) 7tb75F* 

14. (MM) «5R»^fflm9^{Ctambfc#7KS0K-^®?a}C*5V^T, ± 

15. (*|IE&) W*«ffiffl^9]HCWB^L75:#7jc^«K-^«mfc43V^X, ± 

1 6. (»IE&) IE St, ftii, #**flm££lm*fc#**#R = &«?l&fc: 

i7. («iE«) ff*<Digfflm 1 6m\zmMvrz#7kmm9i-yzmm\z&^T, 

19. (Mini) lt*OttH»l 63RlcC«bfc#*«»K— Jfc«»K*ViT, ± 
EO**t»*OKfiilT, MA 6 0°CI^T©^M^I$ii^5 o 

2 0. (36 in) i»*ottHJl5i 6«fcia«bfc#*«#K— jfc^ftfc^vi-r, ± 
2i. (jtip) tt^©iEffl^2 omtemmvfr&7knBM-#immiz&^T. ± 

U y )l>jTU *?-)V7,)V-fc-)V) <5F, h U * U JP7> : E- I 7A ■ HX 
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A- 2, 2, 2-hU7;Ptn-N- (hij7Mn^5 ; MW-JP) 7th 
7SK h U U ;i/T> ; 6-^A • 2 , 2, 2-bU7MD-N- 

'j7JWD^f;^W-W 7th75 b\ h U *3-)V7u M)]/T y^~t> 
A -2, 2, 2-hU7;i/tn-N- (h'J7jI/to^f;i/XM-JP) 7th 
75 H> 7- h 7X^I/7>t-7A • 2 , 2, 2~hU7Mn-N- (h'J7 
;i/^-n^^;i/X;i/* — h75 F, h'Ji7J^7A7> : E-7A • 2, 
2, 2-hU7Mn-N- (hU7Jl/tn^?;i/7;i/*r;i/) 7th7S 
61iR*n5/>a< ife 1 ST?**. 

2 2. (36 in) Sf3£©$aBf§ 1 6 ^CSB*Lfc***»K=3fc«?fefc* V^T, ± 
IHCD^^X — 1, 3-yt*y7>> 4-^^;p-l, 3-i>t*V7 
>, rb7tFo77>, 2-^Wh5tHn75>, "7°n fcf 1/ >^ ^> H , 
1, 2 — Vy^^cls H , 1, 4 1, 3, 5-MJt*D->, 

77X 2-^^;py^>, i, ;i/> ^7!7>x-f;i/*6liRS 

ns'>&< i@Tabo, ±fB©^5Kx— 1, 2 - h^>x^ >, 
^i^^x-rJk i?7n tf;wx-^;K ^y^ni;;px-f;k -77'fjpx 
-5^;k 5?^*->^x-fJk x^;i/tfx;i/x— ^^^h'xji/x-riK 
^f;p7ix^x- xf;i/7xxji/x-7;k 77^71-jh-tJK 
^>7^7i-;h-tJK ;* h;i/x>, ^>^;i/x^;i/x— s jy 
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